synovial fluids (SF) was investigated by direct examination of the patient's leucocytes and by indirect testing by incubation of normal donor leucocytes with various sera and SF. (2) In rheumatoid arthritis (RA) phagocytosis of IgM, IgG, and C3 was common from sera and SF. There was a strong correlation of IgM and C3 phagocytosis with the occurrence of rheumatoid factor. The phagocytosed IgM is probably rheumatoid factor. In SF both the direct and indirect test method yielded equally positive results; in serum the direct test was negative throughout. (3) In systemic lupus erythematosus there was phagocytosis of IgG, IgM, and C3 from serum (indirect test), IgM not being correlated with the latex-fixation test and probably of antinuclear antibody nature. Phagocytosis decreased after treatment of the disease. Sera from many other rheumatic diseases frequently gave weak IgG phagocytosis, but rarely did IgM or C3. (4) IgG, and sometimes C3, was frequently taken up from IgG myeloma sera (indirect test). IgM and IgG were taken up from Waldenstrom's macroglobulinaemia sera, independent of IgM concentration. It is possible that an aggregation tendency of particular paraproteins determines Ig uptake from these sera. (5) IgG was taken up from half of the studied sera of infectious diseases in the indirect test, including two cases with Hodgkin's disease as well. Three sera from patients with untreated trypanosomiasis were positive for IgG as well as for IgM. (6) Normal healthy control sera remained negative, even after prolonged preservation or frequent freezing and thawing: only among very old sera were a few positive observations recorded.
Immunoglobulin phagocytosis appears to be a common phenomenon in a number of conditions. It seems probable that soluble immune complexes, or in other cases nonimmune aggregates, may cause phagocytosis.
Endocytosis of immunoglobulins (Ig) by granulocytes RA patients, but not, or to a much lesser extent, from in rheumatoid arthritis (RA) has been observed by cases of seronegative RA and other rheumatic many authors* (for a recent review see Zvaifler, diseases. Less is known about phagocytosis of immu-1973) . IgG, IgM, and complement (C3) have been noglobulins in peripheral blood leucocytes and about found in synovial fluid granulocytes and seen to be the uptake of immunoglobulins and complement taken up by leucocytes from normal donor blood after from pathological sera by normal donor leucocytes. (Hijmans, Schuit, and Klein, 1969) . The conjugated anti-Ig sera were used in dilutions of 1: 5 to 1 :10. After incubation free conjugate was removed by washing for 12 min in PBS at room temperature. The preparations were immersed in a drop of 90% buffered glycerol and examined under a cover slip by a Zeiss microscope adapted for fluorescent microscopy with an Osram lamp HBO 200W and filters BG38 and KP490.
Indirect testfor Ig inclusions For the indirect tests the buffy coat ofa sufficient amount of normal human 0 Rh + donor blood was washed three times with saline. 10-15 drops of the washed buffy coat were incubated at 37°C with 0 4 ml serum or synovial fluid for 1-5 h, then centrifuged and washed three times with albumin buffer as described earlier. Smears were made and prepared for fluorescent microscopy as described above. Fig. 1 gives a flow sheet of these procedures.
Fluorescence was expressed semiquantitatively in four grades:
-: no fluorescence (doubtful considered as negative); + : few fluorescent cells with small inclusions (Fig. 2) ; ++ : more fluorescent cells with stronger fluorescence and small inclusions (Fig. 3) ;
: many fluorescent cells with strong fluorescence and large inclusions (Fig. 4) .
When EDTA was added to synovial fluid or serum in a concentration greater than 0 01 mol/l, phagocytosis was inhibited, giving rise to extracellular fluorescence of inclusion-like structures. Since phagocytosis took place in heparinized plasma as in serum, it is evident that fibrinogen does not interfere with immunoglobulin phagocytosis.
Latexfixation test (LFT)
This was performed according to Valkenburg (1963) after previous heating ofthe synovial fluids at 56°C for 30 min to inactivate inhibitors. It appeared that the final concentration of 0-01 mol/l EDTA present in the synovial fluid did not interfere with the test.
Antinuclear antibodies (ANA) These were detected in unfixed blood smears by the immunofluorescence procedure described before, using conjugates against human IgG (Miles) or total human serum (Philips Duphar).
DNase treatment (0-05 ml of a 0 07 % DNase (Miles) solution in phosphate buffer of pH 6-8 containing 0-017 mol/1 magnesium sulphate was added to 0-3 ml serum and incubated for 1 h at 370C. Sera were then kept at 4°C for 24 h when a further 0 05 ml DNase solution was added for another incubation. Controls without DNase were included. Leucocytes were then added to serum for phagocytosis as described.
Results
A RAGOCYTES IN Table I ). The leucocytes in rheumatoid factor positive SF contained more and usually larger inclusions than leucocytes from SF in which rheumatoid factor was absent. The difference was significant (0-01 > P > 0.005; X2(3) = 16 992). These findings are in agreement with the observations of Zucker-Franklin (1966) Table I ). Approximately 90% of the seropositive rheumatoids with a positive LFT in the SF had IgM inclusions in their SF leucocytes, whereas rheumatoid and nonrheumatoid patients with a negative LFT in their SF had positive inclusions only rarely. The association between rheumatoid factor in the SF, irrespective of serum titre and IgM inclusions, was significant (P < 0 0005, X2 (1) (Table IV) . C3 inclusions were found in all of This study confirms previous observations (see Kinsella, Baum, and Ziff, 1970; Zvaifler, 1973) , that the phagocytosis of IgM from SF is a frequent phenomenon in seropositive RA. It appears that IgM inclusions are found in SF leucocytes almost exclusively if rheumatoid factor is present in the SF. The converse was shown by Hollander, McCarty, Astorga, and Castro-Murillo (1965) ; after washing and disrupting SF leucocytes they found a positive LFT in the extracts.
The rheumatoid factor character of phagocytosed IgM was further substantiated by absorption experiments with phagocytes.
Because clear-cut fluorescence of C3 correlated strongly with the presence of IgM in the inclusions, it appears that IgM enhances C3 uptake, although classical rheumatoid factors may not always be complement-fixing antibodies (Klein and Van Zwet, 1968) and may actually inhibit complement binding (Heimer, Levin, and Kahn, 1963) . Zvaifler and Schur (1968) , however, could show complement binding by rheumatoid factor under certain conditions. It has been suggested by Ruddy and Austin (1970) that only moderate activation of the complement system is produced by IgG anti-IgG complexes. The presence of IgM-rheumatoid factor may greatly augment the effect of these immune complexes, leading to a marked increase of complement binding. Tesar and Schmid (1970) consider that rheumatoid factor blocks complement-binding sites on IgG complexes and substitutes its own instead, leading to a net increase in complement fixation. It is also possible, however, to interpret our findings as a parallelism between IgM phagocytosis and independent complement fixation, by the mere presence of more IgG complexes in such cases.
IgG was taken up from SFs not only in seropositive RA, but also in seronegative RA and other joint diseases, although the amount was then usually low.
Because SF leucocytes tended to show few IgG inclusions in inflammatory and degenerative joint diseases, it does not seem justifiable to ascribe chronic inflammation exclusively to the excessive phagocytosis of immunoglobulins by leucocytes. It is still possible that in some cases such phagocytosis has an enhancing effect on the inflammatory reaction in the joint.
Since SFs were kept at room temperature or 4°C before fixation of the slides, aggregation of IgG might have occurred in vitro, a possible explanation for the occurrence of small amounts of IgG and C3 inclusions in the leucocytes, in particular of non-rheumatoids; but this is improbable since the direct and indirect tests gave almost identical results.
Phagocytosis is independent of the leucocyte source; 0 + donor leucocytes had the same phagocytosing ability as the patient's own cells after incubation in SF. This led to the investigation of immunoglobulin phagocytosis from the sera of patients with RA as well as with other diseases by the indirect test method. IgG was found to be taken up from all seropositive RA and the majority of seronegative RA sera. IgM and complement phagocytosis was mainly confined to positive RA sera just as has been found in the SFs. In this connexion it should be noted that IgG complexes in RA sera and joint fluids have been shown with a different immunochemical technique by Hannestad (1968) and by Winchester, Kunkel, and Agnello (1971) .
IgG and IgM inclusions were only rarely observed in circulating leucocytes of RA patients in the direct test. Vaughan and others (1968) In our experience phagocytosis of artificially produced aggregates from IgG preparations produced inclusions which were morphologically indistinguishable from those obtained by incubation with sera, whereas nonaggregated IgG was not phagocytosed (unpublished observations).
In the experiments where sera were heated at 56°C before incubation it appeared that complement phagocytosis was not decreased, suggesting stabilization by fixation to the complex. IMMUNOGLOBULIN (Cochrane and Koffler, 1973 More difficult to understand is the high incidence of leucocyte inclusions in the indirect test with sera of patients with multiple myeloma. No viral or other antigen is known to provoke an IgG paraprotein response and therefore circulating immune complexes do not seem probable. Polymerization of IgG paraproteins of low molecular weight resulting in protein aggregates has been described, in particular in -G3 myelomas (Capra and Kunkel, 1970) . Our study suggests that circulating IgG aggregates would be present in a high number of cases with multiple myeloma, but this remains to be investigated.
An alternative explanation again might be that abnormal IgG, even in the native state, might be phagocytozed. The phagocytosis of IgM as well as of IgG and C3 in Waldenstrom's macroglobulinaemia remains unexplained.
INFECTIOUS DISEASES
Sera from patients with infectious diseases did not always show the phagocytosis phenomenon in the indirect test. In 3 cases of trypanosomiasis and in 2 patients who were also suffering from a myeloproliferative disease (Hodgkin's disease), phagocytosis was apparent. At the time of investigation all patients, except the trypanosomiasis cases, were already under treatment. Further studies are necessary to establish whether the negative results are due to treatment. It may be assumed that at that time no circulating complexes were present. In the cases of Hodgkin's disease some analogy may exist with the paraproteinaemias since both diseases result from malignant processes in the lymphoid system. 
